The problem of magneto-hydro-dynamic (MHD) mass and heat transfer of an oscillatory fluid in two-dimensional viscous, electrically conducting over an infinite vertical permeable moving plate in a saturated porous medium with the presence of a transverse magnetic field and chemical reaction is analytically presented. The governing equations, momentum, energy, and concentration are solved. Various flow parameters effects on velocity, temperature and concentration fields are discussed. It is found that, the fluid velocity increases with increasing both the permeability and chemical reaction parameters. While, it increases with decreasing the magnetic field parameter. Furthermore, the concentration increases with increasing chemical reaction parameters.
Introduction
The study of the area of (MHD) mass and heat transfer problems combined with chemical reaction in the presence of magnetic field through porous medium has importance in many practical applications in the areas of engineering and science. This phenomenon plays a very important role in many science and technology branches such as chemical industry, geothermal system, nuclear reactors cooling, petroleum industry, and packed-bed catalytic reactors. Due to this wide range of applications, many authors presented solutions for this type of flow with the presence of a magnetic field. Ibrahim et al. (2008) [1] , reported an Therefore, in this study the case of MHD mass and heat transfer of an Oscillatory flow over a permeable vertical-plate with a porous medium and chemical reaction, will be investigated. In addition, the effects of several flow parameters on the thermal and hydrodynamics behavior will be analyzed.
Mathematical Formulation
Consider a two-dimensional, unsteady, laminar non-Darcian mixed convection flow of an incompressible, viscous, electrically conducting fluid over a permeable infinite vertical plate with a saturated porous medium. A magnetic field of strength (B 0 ) is applied vertically to the surface, neglecting the effect of the induced magnetic field. x′ axis is taken upward direction along the planar surface while y′ axis is taken normal to the surface. Due to the assumption that the plane surface is infinite, the flow variables are functions of y′ and time t′ only. The fluid and the plate are assumed to be at rest initially, then, as time 0 t > , the whole system is allowed to move with a constant velocity. The plate temperature is raised suddenly to T w at 0 t = and maintained constant after that.
[17] [18] [19] give the governing equations for such a motion: The appropriate boundary conditions for the problem are:
e at 0 0, , as
Integrating the continuity Equation (1), we get
where V 0 is a suction velocity scale, which has a non-zero positive constant, T ∞ and C ∞ are temperature and mass concentration at the free stream It is convenient to employ the following dimensionless variables
where 0 U is a free stream velocity scale, P U is the dimensionless plate velocity and β denotes the dimensionless viscosity. , , , , , With the help of Equation (5), Equations (1) - (6) reduce to the following initial-value problems: 
Substituting the expressions (12) into Equations (8) - (10), and equating the harmonic and non harmonic terms and neglecting the coefficient of ( ) 
The solution of Equations (13) 
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Results and Discussion
An analytical solution for the problem of magneto-hydro-dynamic mass and Near the surface, the velocity profile increases to the maximum and then decreases until it reaches an asymptotic value. Figure 8 shows unsteady temperature distribution. It can be noticed that the temperature increases as time increases. Moreover, as time decreases, the thermal boundary layer thickness decreases and the temperature gradient at the wall increases and hence the heat transfer rate increases. The temperature profile is large at the surface and then decreases far away from the wall until it reaches an asymptotic value. Figure 9 and Figure 10 show a plot of the velocity and temperature profiles versus different values of Prandtl number P r . It can be observed that the velocity and temperature of the flow field decrease as Prandtl number P r increases. Thus higher Prandtl number P r leads to faster cooling of the plate. 
Conclusions
The mass and heat transfer of a two-dimensional oscillatory, viscous, electrically conducting fluid over an infinite vertical moving permeable plate in a saturated porous medium with the presence of a transverse magnetic field and chemical reaction was studied. It was found that, increasing the permeability parameter and the chemical reaction parameter will lead to an increase in the fluid velocity.
The velocity distribution increases as the magnetic field parameter decreases.
The concentration decreases as the Schmidt number increases, while increases as chemical reaction parameter increases, the fluid velocity and concentration increase with time. Near the surface, the velocity profile increases to the maximum and then decreases until it reaches an asymptotic value.
As time decreases, the thermal boundary layer thickness decreases and the temperature gradient at the wall increases and hence the heat transfer rate increases. The temperature profile is large at the surface and then decreases far away from the wall until it reaches an asymptotic value, the velocity and temperature of the flow field decreases as Prandtl number increases.
Increasing in the thermal Grashof number leads to a rise in the velocity.
Finally the fluid velocity decreases as the Schmidt number increases; the reduction in velocity profiles is accompanied by simultaneous reductions in the momentum boundary layer thickness.
